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he Environmental Protection Agen­
cy (EPA) has established air quality standards
for a handful of air pollutants, such as sulfur
dioxide and ozone, known as "criteria" pol­
lutants. Many other chemicals (air toxics) are'
released into !he 'atmosphere by industrial, com­
mercial, residential and transportation sources.
Through the 1980s there has been a growing
awareness of the health threat posed by these
toxic air pollutants.

, Cancer resulting from exposure to air toxics is of
parucular concern. The EPA recently estimated
that 1700 to 2700 cancer cases per year national­
ly might be caused by air pollutants. This repre­
sents about one cancer case' per year for every
100,000 people. This same study estimated that
motor vehicles accounted for almost 60 percent
of this cancer incidence and that industrial sour­
ces and smaller "area" sources each accounted
for about 20 percent of the estimated cancer in­
cidence. EPA·has also determined that the risk
posed to the population by air pollution is greater
than that from water or soil contamination.

In addition to breathing cancer causing chemi­
cals, there is growing concern over other health

and environmental effects of air pollutants. Ex­
posure to high levels of air toxics for short time
periods can cause eye and lung irritation,
neurological, or even reproductive effects. Our
knowledge regarding the relationship between
these effects and air toxics is meager.

Many chemicals emitted into the air are not
rapidly destroyed, but rather are transported long
distances on prevailing winds. These persistant
chemicals such as mercury and dioxin can build
up in, the environment at great distances from a
source and. cause harm to t,he ecollystem and
human's that rely on the ecosystem by; for ex­
ample, eating contaminated fIsh.

Both the EPA and the states have been slow to
develop regulatory strategies to control the air
toxics problem. The EPA has been hampered by



a lack of resources and a lack of directiQn from
Congress. The Clean Air Act was last revised in
1977 before the air toxics problem was recog­
nized. Amendments to the· Clean~ Act will
likely be passed in 1989 or 1990 to improve
EPA jurisdiction in controlling air toxics.

State airtoxics programs have, been hampered
by a lack of resources and a lack of authority
and expertise needed to identify the specific
chemicals and sources of concern. and an ab­
sence of regulatory programs to control these
sources. Despite these problems, virtually all
states have rul~ or policies in place to regulate
air emissions from large industrial sources. The
future will likely see these state programs grow
in sophistication. The state programs will likely
begin to complement EPA programS for
automobile and area source. air toxics control.

Although clearly a national issue, the states will
begin to address the question of long range
transport and accumulation of toxic pollutants.
This has already happened to a limited extent in
tIle Great Lakes states through the signing and
implementation of the Great Lakes States Air

. Pennitting Agreement

In addition to traditional regulatory approaches
to control of air toxics, government and industry

in several states, including Minnesota, are begin­
ning to explore voluntary or mandatory reduc­
tions in emissions from industrial sources. This
new emphasis and dialogue is focused on the
identification of substitute chemicals that can be
economically used in various manufacturing
processes with less predicted negative impact on
human health.

John Seltz
Minnesota.Pollution Control Agency,
Air Quality Division.
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he hope and promise of the original
Earth Day have not been realized in the area of
environmental education. At best, we as a na­
tion are environmentally undereducated; at
worst, environmentally illiterate. Elevating the
level of environmental literacy is a fundamental
prerequisite to crafting the state and national
policy changes needed to guide enviionmentally
sound, sustainable development.

The need and demand for environmental educa­
tion is growing. Environmental experts identify
education as important to resolving issues such
as groundwater protection, non-point water pollu­
tion, indoor air quality, waste management and
recycling. In 1986, 1988 and 1989, at Environ­
mental Congresses, Minnesotans tdentified en­
vironmental education as a top priority issue and
recommended strengthening formal and non-for­
mal education initiatives.

This grass root support for environmental educa­
. tion is not surprising considering that:

~ 80 percent of the,people responding to a
June 1989 CBS/New York Times poll said
they agreed with a statement that protecting

the environment is so important that require­
ments for eilVironmental protection cannot
be too high;

~ An April 1989 survey by the Washington
Post and ABC News found that 9 out of 10
Americans rate "taking,stronger action 'to
clean up the nation's air and water" as a top
priority for government and business leaders.

Historically, environmental education has been
characterized as nature study or conservation
education, and has been available to a fortunate
few. Environmental education needs to be
mov~ from a "special" catagory into the educa­
tional mainstream, and shifted from just observ­
ing nature to understanding the dependent
relationship between humans and the environ­
ment

A comprehensive system of environmental
education must, by necessity, be founded upon
the K-12 public education system. The subject

\ must be mandatory, integrated into existing cur­
riculum and based upon a setof expected
results. This formal public education system
would provide a long needed founC;lation upon
winch to base existing environmental education
programs sponsored by environmental organiza­
tions, state and federal agencies and other groups



engaged in environmentally oriented education
efforts.

The K-12 system would also serve as a
springboard to improving and expanding course of­
ferings at the post-secondary level of education.
Finally, the K-12 system must be supported by a
teacher training and ceJ1ification program. This
support system ideally would be developed under a
nationally recognized teacher certification program
administered by individual states.

Delivering environmental education to a state or
nation is a massive challenge, with significant
fmancial implications-implications that pale
when compared to the costs of clean up, restora­
tion and regulation.

According to Aido Leopold, too few people un­
derstand that they are a "cog in the ecological
meChanism". If they don't know, how can they
care? The Sierra Club, Boy Scouts, Girl Scouts,
and Audubon Societies can no longer do it by
themselves. State governments must accept '
responsibility for the environmental literacy of
their citizens,

Shirley Dougherty & Michael Sullivan
Minnesota Environmental Quality Board
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enetic engineering is a rapidly
developing technology that could have major ef­
fects o~ the environment Some experts predict
that genetic engineering technology will result in
changes in our society and industry as great as
the changes caused by the 19th Century in­
dustrial revolution. In any event, it is a major
leap in society's ability to manipulate the genetic
material of organisms and raises a number of
new issues for government

As with many new technologies, the potential en­
vironmental effects of genetic engineering are
still unclear. It has the potential for both improv­
ing and harming the environment Possible
benefits include:,

• Lower cOst cleanup of toxic and hazardous
waste by microorganisms engineered to
break:' down the waste;

• Reduced use of chemical pesticides by en­
gineering pest resistance into crops; .and

• Reduced use of chemical fertilizers by
plants ~ngineered·to be more efficient or by

.using bacteria engin~red to produce
nitrogen.

Possible problems include:

~ Increased resistance of inSects and other
pests to pesticides;

• Increased use of herbicides following the
development of herbicide-resistant crops;

• "Super weeds" developing from genetically
engineered herbicide or pest resistance trans­
ferring from crops to weeds; and

~ Engineered organisms better suited to the en­
vironment, resulting in increased competi­
tion for native organisms or increased risks
to native org~.

Releases of genetically engineered organisms
into the natural environinent for research have in­
creased rapidly. The first release of a genetical­
ly engineered plant occurred in 1986. In the
first six mOl}ths of 1989, the U.S. Department of
Agriculture'alone issued pe1mi.ts for 21 field
tests in 14 states.

.Regulation

Genetic engineering is regulated primarily by a
number of federal agencies under a number of
different laws. In spite of this, some types of
genetically engineered organisms are not regu­
lated by the federal gov«rnment



Another problem is that two of the major federal
agencies charged with regulating genetic en­
gineering releases do not have rules related to
genetic engineering. The EPA recently started
,from scratch in develoPing 'rules after its fIrst
"two attempts were unsuccessful. The Food and
Drug Administration has not even started con­
sidering rules for genetically engineered or­
ganisms. I

Most states appear to believe that the federal
government should take the lead in regulating

this new technology. However, the lack of
federal leadership has resulted in new laws in
some states. In 1989 two states (North Carolina
and Minnesota) passed legislation establishing
state regulation of releases of genetically en­
gineered organisms. Other states have passed
laws requiring notifIcation of state government
for any proposed releases (e.g. Wisconsin,
Hawaii). All of these recent state laws appear to
balance the need to protect the environment with
the desire to allow research to continue in this
new technology.

In July 1989, representatiyes of 28 states at­
,tended a meeting on the regulation of genetic en­
gineering. A common ~ncem was that while
most states would fInd it hard to regulate genetic
engineering on their own, they will be forced to
if there, is no leadership by the federal agencies.

Sheldon Mains
'Minnesota State Planning Agency,
Environmental Division
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n the next 25 years, more than fIfty
nuclear power plants in the United States are
plaimed to be closed down. For many, this is be­
cause their,current operating licenses will have
expired. Some of these may be granted addition­
al lifetime by the Nuclear Regulatory Commis­
sion, and others may not Still others may be '
forced to close down early as costs of main­
tenance and repair make their continued opera­
tion uneconomical. For all these plants, the need
to safely dismantle and dispose of the retired
reactors through a process known as decommis­
sioning wjl1 become pressing.

The closing of these plants raises a number of in­
terstate and national issues which must be ad­
dressed in the years to come. A unifIed state
position, clearly laid out and endorsed would
serve to guide both national and utility decisions
about when and how to lay retired nuclear plants
to rest Comprehensive strategies for dealing
with retired reactors need to be formulated now.

The Issues

• Planning for Replacement Power Sources:
As the nuClear power plants are taken off-

line, replacement sources of electrical power
must be found. .Increasing concerns about '
global warming, aggravated by construction
of more fossil fuel plants, must be weighed
against the costs and potential environmental
damage which may result from use of
nuclear energy. ''q

. ~ Paying for Decommissioning: The ade­
quacy of the funds set aside by utilities for
decommissioning must be critically ex­
amined on a regular basis. This assesSment
must factor in ever-ehanging waste disposal
costs, wage'rates, regulations and technical
advances to ensure that adequate funds are
being collected. If the funds are not ade­
quate, or if the utility's fmancial status
declines signifIcantly, who, will pay the tab?

• Method. of Decommissioning to be
Chosen: Three methods of decommission­
ing are available, each with pros and cons.
These are 1) immediate dismantlement
(within 2-5 years of shutdown), 2) "safe
storage" for a period of 30-50 years to

allow radiation to diJ:ninish before dismantle­
ment, and 3) permanent entombment on the
site. The frrst mode involves the greatest
risk to the workers doing the dismantlement,
but addresses the problem most expeditious­
ly, releasing the site for other uses in a rela-



tively short pme period. Safe storage would
require utilities to provide constant security
for the site for a long period of time, and
would result in the loss of that site for other
uses in that period. It would also mean that
the storage of radioactive materials would
continue at that site. The third option turns
a nuclear power plant site into a permanent
disposal site, which in most cases is not a
desirable option.

~ Availability of Technology for Safe
Decommissioning: World-wide, only a few
nuclear power plants have been decommis­
sioned, mostly smaller and older plants.
This means that there is not a lot of practi­
cal knowledge now on how to dismantle a
reactor and what can go awry during the
process. The technology must be developed
and proven for safe dismantlement of the
large reactors which are due to shut down
in the years to come.

~. Waste Disposal: Dismantlement of nuclear
reactors will generate large quantities of
radioactive waste, both high and low level.
As the federal govemment moves forward
with the high-level radioactive waste
repository siting, and multi-state compacts
seek to establish low-level radioactive waste
disposal areas, adequate space must.be set

aside for the ra<,fioactive debris which results
from decommissioning. This could be espe­
cially troublesome if decommissioning were
to occur sooner than expected, as in the
case of an accident like the one at the Three­
Mile Island nuclear power plant in Pen­
nslyvania, or if the disposal siting processes
fail. Finally, it is difficult to determine if
the recent decision by the U.S. Energy
Department to delay, until at least 2010, the
opening of a federal high-level radioactive
waste repository will exert pressure to ex­
tend the operating liscenses of existing
nuclear reactors..

Gretchen Sabel
Minnesota State Planning Agency, Environmental
Division
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ot long ago, no one thought much
about garbage. Garbage was something to be
taken out to the curb and hauled away. All that
was required was to remember which day the
garbage was picked up. Once it was collected
by the hauler, garbage was us1l3.l1y dumped in
some remote place by the edge of town.

I

Times have changed, and with it our views
about garbage and its disposal have also
changed. Beginning in the 1970s, open dumping
vJas replaced by regulated sanitary landfills. But
within a short period of time, it was discovered .
that sanitary landfills caused groundwater pollu­
tion. As the population of the United States in­
creased and as the demographics shifted from
rural to urban to suburban, it became more and
more difficult to site a sanitary landfill. At the
same time, the composition of garbage had
begun to change, reflecting a greater reliance on
disposable items, plastics, and other products
from the petroch~rnicalindustry.

All these factors have resulted in a new view of
garbage. Driven by concern for environmental
protection, and the high cost of cleaning up ~ld

sanitary landfl1ls, the emphasis is now on ways

to reduce the amount of garbage generated and
to reuse and recycle as much waste as possible.
Generating less waste is a "front end" solution to
protecting the environment, and reusing waste
saves valuable resources.

For many entrepreneurs, garbage reuse and recy­
cling is opening a new economic frontier. Gar­
bage reuse is not merely Ii trend, it has become a
significant waste management option.

I> One example of this is used motor oil. The
disposal of used oil in landfl1ls has caused
groundwater contamination. As a result, the
Minnesota Legislature banned the disposal
of used oil in garbage or on land in 1987.
Used motor oil is currently collected and
burned as a fuel. The State of Minnesota is
exploring the feasibility of developing a
used oil re-refinery in the state. A Califor­
nia company, has developed a technology
that can process used oil into fuel oil or re­
refmed lubricating oil.

• Another example, is the recycling and reuse
of old newspapers. NewSpapers have been
recycled for years and were often collected
by non-profit organizations such as the Boy
Scouts or chur~h groups as a fundraising ac­
tivity. Today, newspaper recycling is a
serious business. Waldorf Corporation, a



major newsprint buyer in Minnesota,
recycled 50,000 tons of newsprint in 1989.
Some of the recycled paper is made into
paperboard and eventually becomes boxes
for cereal and tissues. When the market for
old newsprint was saturated in the spring of
1989, local communities in Minnesota began
shredding and bailing old newspapers for
sale as animal bedding. A number of coun­
ties in the state are currently marketing their

.collected newsprint this way. The shredded
newspaper is cheaper and cleaner than
straw, and once used can be spread on and
plowed into the fields.

~ The burgeoning plastics recycling industry is
another example of using garbage as an
economic resource. Recycled plaStics are
bemg made into new products including bot­
tles (for nonfood items), lawn edging and
lumber.

The U.S. Environmental Protection Agency and
most states have a waste management hierarchy
which gives priority to garbage reuse and recy­
cling before incineration or land disposal. In ad­
dition, many states have established recycling
goals ranging from 25 to 50 percent of the waste
stream.

Everyone benefits from the reuse of garbage.
Renewable resources (such as trees) as well as
noirrenewable resources (like petroleum) can be
better managed and conserved. The amount of
garbage ending up in our landfills is reduced,
prolonging the life of the facility. New in­
dUstries are developed and new products created.
And most importantly, more and more people
are beginning to think about garbage-what they
put in the trash and where it goes.

Barbll.ra Johnoon
Offire of Waste Management
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